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A B S T R A C T
Objectives: Our objectives were to analyze the clinical features of maxillofacial space infection (MSI)
patients admitted to the West China Hospital of Stomatology over a ﬁve-year period, and to identify
potential risk factors associated with life-threatening complications.
Methods: A retrospective medical chart review was performed and the sociodemographic and clinical
characteristics of patients with MSI were evaluated.
Results: A total of 212 patients were enrolled in this study, including 125 males (59.0%) and 87 females
(41.0%), with an age range of 1–88 years (median 47.5 years). The most common cause of MSI was
odontogenic infection (56.1%). The submandibular space was the spacemost commonly involved in both
single space andmultiple space infections (37.5% and 29.1%, respectively). One hundred and two patients
(48.1%) self-medicated before admission, and the time from onset of symptoms until presentation was
longer in those who self-medicated compared with those who did not (p = 0.028). Fifty-seven patients
(26.9%) had life-threatening complications and six died (2.8%). In multivariate analysis, age, self-
medication, admission temperature, respiratory difﬁculty, and underlying diseases were found to be risk
factors for life-threatening complications. The most common occupation of the patients was farmer
(54.7%). Among the farmers, 72.4% had an odontogenic etiology; however, 91.7% of the farmers with
odontogenic space infections had not undergone dental treatment before admission.
Conclusions: Our experience suggests that the management of MSI should be more aggressive when the
above risk factors are present, in order to avoid life-threatening complications. In addition, considering
the poor medical conditions in the rural areas ofWest China, standard dental care and services should be
provided in the future to replace self-medication.
 2009 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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The termmaxillofacial space infection (MSI) refers to infections
in the potential spaces and fascial planes of the maxillofacial
region, a region with a complex anatomy. The main causes of MSI
are odontogenic infection, lymphadenitis, and trauma.1 The
incidence of MSI has decreased signiﬁcantly following the wide-
spread use of broad-spectrum antibiotics and improved dental
care. However, MSI remain potentially lethal infections,2 because
of the possibility of life-threatening complications, such as
respiratory obstruction,3 necrotizing fasciitis,4–7 descending med-
iastinitis,5 pericarditis,5 artery rupture,5 brain abscess,4 and
sepsis.4 Therefore it is important to be familiar with the clinical* Corresponding author. Tel.: +86 28 61153302; fax: +86 28 85503479.
E-mail address: lxh88866@yahoo.com.cn (X. Liang).
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doi:10.1016/j.ijid.2009.08.002features ofMSI, and to have a high index of suspicion and select the
best treatment regimen in order to avoid life-threatening
complications, because late recognition and delay in treatment
can increase the associated mortality.
Although MSI is similar over different populations, it is
important for individual communities to analyze data from their
own regions so that speciﬁc recommendations on prevention and
management can be targeted to the needs of the population. This
study provides information on the clinical features of MSI patients
admitted to a tertiary stomatology center in West China during a
ﬁve-year period and identiﬁes potential risk factors associated
with life-threatening complications of MSI.
2. Methods
A retrospectivemedical chart reviewwas performed in patients
with a diagnosis of MSI, who were admitted to the West Chinases. Published by Elsevier Ltd. All rights reserved.
Table 2
Distribution of the spaces involved in single space infections
(N=96)
Space No. of cases (%)
Submandibular 36 (37.5)
Masseteric 24 (25)
Buccal 14 (14.6)
Infraorbital 11 (11.5)
Parapharyngeal 5 (5.2)
Sublingual 2 (2.1)
Submental 2 (2.1)
Pterygomandibular 1 (1.0)
Temporal 1 (1.0)
Infratemporal 0 (0)
Total 96
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patients with incomplete chart records were excluded. Ultimately,
212 patients were enrolled in this study. Among the 212 cases, the
spaces involved were identiﬁed by ultrasonic inspection in 34
cases, by computerized tomography in 126 cases, and by clinical
examination including needle aspiration in 40 cases. In 12 cases,
the diagnosis of multiple space infection was based on clinical
information alone and the spaces involved were not deﬁnitely
identiﬁed.
Characteristics studied included sex, age, occupation, admis-
sion white blood cell (WBC) count, admission temperature, self-
medication (antibiotics and/or painmedicine), the time from onset
of symptoms until presentation, symptoms and signs, underlying
systemic diseases, etiology, treatments, complications, and prog-
nosis. Patients were divided into ﬁve social classes according to
their occupation: farmer, worker, student, staff, and other.8
Univariate logistic regression analysis was performed to
calculate the odds ratio (OR) and to identify potential factors
associated with life-threatening complications. A p-value of <0.05
was considered to be statistically signiﬁcant. Signiﬁcant risk
factors were entered into a forward selection multivariate logistic
regression analysis, which was used to model the inﬂuence of
covariates on risk of life-threatening complications. Descriptive
statistics such as frequency and percentage were used to analyze
the related factors. The Wilcoxon rank sum test was performed to
analyze the association between self-medication and the time
from onset of symptoms until presentation. Data were calculated
using SPSS version 13.0 (SPSS Inc., Chicago, USA). This study was
approved by the institutional review board for scientiﬁc and
ethical integrity.
3. Results
A total of 212 patients with MSI were enrolled in this study,
including 125 males (59.0%) and 87 females (41.0%), with an age
range of 1–88 years (median 47.5 years). The cause of MSI was
identiﬁed in 145 patients (Table 1). The most common cause was
odontogenic infection (56.1%), followed by lymphadenitis (10.8%)
and mandibular third molar extraction (5.7%). In the odontogenic
infection group, the submandibular space (60/119, 50.4%) was the
space most commonly involved. Multiple space infections were
found in 116 patients (54.7%). The distribution of the involved
spaces in single space infections is shown in Table 2 and ofmultiple
space infections is shown in Table 3. The submandibular space was
the space most commonly involved in both single space and
multiple space infections (37.5% and 29.1%, respectively).
One hundred and two patients (48.1%) had self-medicated
(antibiotics and/or pain medicine) before admission. Based on the
results of the Wilcoxon rank sum test, the time from onset ofTable 1
Associated/etiologic conditions of maxillofacial space infections
Associated/etiologic conditions No. of cases (%) Infected spaces
SMS M
Odontogenic 119 (56.1) 60 31
Periapical inﬂammation 55 (25.9) 23 9
Pericoronitis 34 (16.0) 14 18
Other 30 (14.2) 23 4
Lymphadenitis 23 (10.8) 10 7
Mandibular third molar extraction 12 (5.7) 6 5
Trauma 6 (2.8) 0 1
Tonsillitis 5 (2.4) 1 1
Jaw cyst 2 (0.9) 1 1
Other 3 (1.4) 1 1
Unknown 67 (31.6) 41 13
SMS, submandibular space;M,masseteric space; B, buccal space; SM, submental space; SL
space; PP, parapharyngeal space; IT, infratemporal space.symptoms until presentation in those who self-medicated was
signiﬁcantly longer than in those who did not self-medicate
(p = 0.028).
With regard to occupation, 54.7% were farmers, 10.8% were
workers, 5.7% were students, and 4.7% were staff. Among the
farmers, 72.4% had an odontogenic etiology. Moreover, in the
farmers with odontogenic space infections, 91.7% had not under-
gone dental treatment and 73.8% had self-medicated before
admission. Additionally, poor oral hygiene was found in 79.3%
of farmers, and in 30.4% of workers, 16.7% of students and 10% of
staff.
Eighty-six patients (40.6%) were treated by incision and
drainage, dental treatment and antibiotics, 73 (34.4%) by incision
and drainage and antibiotics, 32 (15.1%) with antibiotics alone, and
21 (9.9%) by dental treatment and antibiotics.
Fifty-seven patients (26.9%) had life-threatening complications,
including upper airway obstruction (28 patients), mediastinitis (24
patients), septicemia (13 patients), pneumonia (9 patients), brain
abscess (four patients), and pericarditis (four patients). The mean
age of patients with life-threatening complications was 51.2 years,
while that of patients without life-threatening complications was
41.6 years. Of patients with life-threatening complications, 66.7%
had an underlying systemic disease, compared to 24.5% of patients
without life-threatening complications. Diabetes mellitus (55.3%)
was the most common underlying systemic disease in patients
with life-threatening complications. Forty patients suffered one
life-threatening complication, nine patients suffered two life-
threatening complications, and eight patients suffered three life-
threatening complications. Among the 28 patients with upper
airway obstruction, eight underwent an emergency tracheotomy,
four underwent emergency endotracheal intubation, and 16
underwent incision and drainage and antibiotics. Six of 57 patients
with life-threatening complications died (the mortality rate was
2.8%).B SM SL IO PM T PP IT
29 24 27 12 11 5 9 3
17 10 7 12 6 2 3 1
12 6 4 0 4 3 2 2
0 8 16 0 1 0 4 0
4 2 3 3 2 0 3 0
2 2 0 0 4 1 3 1
2 0 1 2 0 2 0 0
1 0 1 0 1 0 1 0
0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0
6 14 8 2 4 6 5 2
, sublingual space; IO, infraorbital space; PM, pterygomandibular space; T, temporal
Table 3
Distribution of the spaces involved in multiple space infections
(N=104; 12 patients with indeﬁnite multiple space infections
have been excluded)
Space No. of cases (%)
Submandibular 73 (29.1)
Submental 37 (14.7)
Masseteric 33 (13.1)
Sublingual 30 (12.0)
Buccal 26 (10.4)
Pterygomandibular 18 (7.2)
Parapharyngeal 12 (4.8)
Temporal 11 (4.4)
Infratemporal 6 (2.4)
Infraorbital 5 (2.0)
Total 251
Table 5
Logistic regression analysis to identify risk factors associated with life-threatening
complications of maxillofacial space infections
Variable p-Value OR 95% CI
Age 0.003 7.67 1.97–29.92
Occupation 0.068 4.87 0.29–2.81
Self-medication 0.024 3.85 1.19–12.42
Admission WBC 0.305 2.14 0.50–9.18
Admission temperature <0.001 3.39 1.75–6.57
With respiratory difﬁculty <0.001 17.94 5.33–60.35
With underlying disease <0.001 12.24 3.13–47.85
With multiple infection 0.052 4.12 0.95–16.82
OR, odds ratio; CI, conﬁdence interval; WBC, white blood cell count.
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in Table 4. Patients over 65 years old had signiﬁcantly more life-
threatening complications than younger patients (p = 0.002).
Patients who self-medicated had signiﬁcantly more life-threaten-
ing complications than thosewho did not (p = 0.009). Patients with
respiratory difﬁculty had signiﬁcantly more life-threateningTable 4
Risk factors for life-threatening complications of maxillofacial space infection
Variable No. with life-threatening
complications/total
No. of patients (%)
Sex
Female 28/87 (32.2)
Male 29/125 (23.2)
Age, years
65 15/34 (44.1)
<65 42/178 (23.6)
Occupation
Farmer 44/116 (37.9)
Worker 10/23 (43.5)
Student 0/12 (0)
Staff 0/10 (0)
Other 3/51 (5.9)
Self-medication
Yes 36/102 (35.3)
No 21/110 (19.1)
Admission WBC
10109/l 49/146 (33.6)
<10109/l 8/66 (12.1)
Admission temperature, 8C
36–37.2 11/53 (20.8)
37.3–38 18/98 (18.4)
38.1–39 16/44 (36.4)
39.1 12/17 (70.6)
Mouth opening
Normal 14/59 (23.7)
Restricted
Mild 4/18 (22.2)
Moderate 22/79 (27.8)
Severe 17/56 (30.4)
With respiratory difﬁculty
Yes 39/44 (88.6)
No 18/168 (10.7)
With underlying systemic disease
Yes 38/76 (50)
No 19/136 (14.0)
With multiple infection
Yes 39/112 (34.8)
No 18/100 (18)
OR, odds ratio; CI, conﬁdence interval; WBC, white blood cell count.complications than those without respiratory difﬁculty
(p < 0.001). Patients with an underlying systemic disease had
signiﬁcantly more life-threatening complications than those
without an underlying systemic disease (p < 0.001).
The results of multivariate logistic regression indicated that
older age, self-medication, high admission temperature, respira-
tory difﬁculty, and underlying systemic diseases, were signiﬁ-
cantly associated with life-threatening complications (Table 5).s derived from univariate analysis
Univariate analysis
OR (95% CI) p-Value
1.00 (ref.)
0.63 (0.32–1.23) 0.177
3.45 (1.57–7.59) 0.002
1.00 (ref.)
21.61 (2.87–162.67) 0.003
26.67 (3.08–230.64) 0.003
- -
- -
1.00 (ref.)
2.31 (1.24–4.32) 0.009
1.00 (ref.)
4.45 (1.66–11.88) 0.003
1.00 (ref.)
1.00 (ref.)
0.71 (0.27–1.89) 0.495
2.36 (0.87–6.36) 0.090
13.50 (3.73–48.85) <0.001
1.00 (ref.)
1.40 (0.38–5.15) 0.613
0.97 (0.39–2.38) 0.939
2.14 (0.88–5.19) 0.094
28.43 (12.03–67.19) <0.001
1.00 (ref.)
6.14 (2.96–12.74) <0.001
1.00 (ref.)
2.25 (1.11–4.54) 0.024
1.00 (ref.)
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Our data show that the mean age of the patients with life-
threatening complications was 9.6 years higher than that of the
patients without life-threatening complications. In addition, 26.3%
of patients with life-threatening complications were aged 65
years, while 12.3% of those without life-threatening complications
were 65 years old. In addition, compared with those aged <65
years, the patients 65 years old more frequently had diabetes
mellitus (15.7% and 26.5%, respectively). In elderly patients,
systemic diseases have a signiﬁcant relationshipwithmaxillofacial
infection.9 This further conﬁrms that age is a potential factor
associated with the life-threatening complications of MSI.
Elevation of the tongue caused by swelling of the tissues
surrounding the spaces in the ﬂoor of the mouth or edema of the
larynx, may lead to respiratory obstruction, even asphyxiation.1 In
this study, of the 28 patients with upper airway obstruction, 20
were identiﬁed as having submandibular space infections, 16 had
cellulitis of the ﬂoor of the mouth, 14 had sublingual space
infections, 11 had submental space infections, and eight had
parapharyngeal space infections. Therefore, when the above-
mentioned spaces are involved, there should be close monitoring
of the patients for impending respiratory obstruction so that
emergency endotracheal intubation or tracheotomy can be
performed, if necessary.10
Self-medication has become a common issue in China.11,12 Our
study found that 102 patients (48.1%) had self-medicated before
admission. Through univariate andmultivariate logistic regression
analyses, we also found that self-medication was a relative risk
factor for life-threatening complications. Furthermore, the time
from onset of symptoms until presentation for those who self-
medicated was longer than for those who did not. These data
indicate that self-medication increases the risk of life-threatening
complications, probably as a result of a delay in presentation. Thus,
patients who self-medicate may require more aggressive treat-
ment to avoid life-threatening complications. These results point
to a serious problem, which suggests policy changes may be
required in the area of drug prescription and control in China.13,14
Based on our data, MSI in elderly patients aged 65 years, or
patients with underlying systemic diseases, respiratory difﬁculty,
or who have self-medicated, or those with an admission
temperature more than 39 8C require a high index of suspicion
for potential life-threatening complications. Therefore, early
recognition, prompt surgical intervention, aggressive antibiotic
treatment, and control of any underlying systemic disease are
essential to minimize the mortality of life-threatening MSI.
Additionally, in China, farmers are recognized as a low income
population, who not only receive lower health system coverage,
but also have an increased probability of not seeking healthcare
when ill because of affordability problems.15–17 Meanwhile, the
oral health knowledge of farmers in rural areas of China is poor
because of their limited oral health education,18,19 which often
leads to poor oral hygiene, and thus they easily suffer from dental
diseases. As soon as farmers feel tooth-related pain, they usually
ﬁrst take antibiotics and/or pain medicine without consultation,rather than see the dentist.20 According to reports, odontogenic
infections are the most common cause of maxillofacial space
infections.1,21 Our data show that 84 farmers (72.4%) presented as
a result of dental infections, of whom 77 (91.7%) had not
undergone dental treatment and 62 (73.8%) had self-medicated
before admission. These data suggest that farmers are more likely
to acquire MSI because of neglected dental care. Therefore, in
consideration of the poor medical conditions in rural areas ofWest
China,19 standard dental care and services should be provided in
the future.
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